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SEMICONDUCTOR TECHNICAL DATA by MPF102/D

JFET VHF Amplifier

N-Channel — Depletion  oRAIN MPF102
3
GATE
2 SOURCE
MAXIMUM RATINGS
Rating Symbol Value Unit
Drain—Source Voltage VDps 25 Vdc 1
2
Drain—Gate Voltage Vpg 25 Vdc 3
Gate—Source Voltage VGs -25 Vdc CASE 29-04, STYLE 5
Gate Current I 10 mAdc TO-92 (TO-226AA)
Total Device Dissipation @ Tp = 25°C Pp 350 mwW
Derate above 25°C 2.8 mwW/°C
Junction Temperature Range Ty 125 °C
Storage Temperature Range Tstg —65to +150 °C
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol Min Max Unit
OFF CHARACTERISTICS
Gate—Source Breakdown Voltage V(BR)GSS -25 — Vdc
(Ig =—10 pAdc, Vpg = 0)
Gate Reverse Current IGss
(Vgs =—-15Vdc, Vpg =0) — -2.0 nAdc
(Vgs =-15Vdc, Vpg =0, Tp = 100°C) — -2.0 pAdc
Gate—Source Cutoff Voltage VGS(off) — -8.0 Vdc

(Vps = 15 Vdc, Ip = 2.0 nAdc)

Gate—Source Voltage VGs -0.5 -7.5 Vdc
(Vps = 15 Vdc, Ip = 0.2 mAdc)

ON CHARACTERISTICS

Zero—Gate—Voltage Drain Current(1) IDSS 2.0 20 mAdc
(Vps = 15 Vde, Vg = 0 Vdc)

SMALL-SIGNAL CHARACTERISTICS

Forward Transfer Admittance(1) OyssO umhos
(Vbs =15Vdc,Vgs =0, f = 1.0 kHz) 2000 7500
(Vps =15 Vdc, Vgg =0, f = 100 MHz) 1600 —

Input Admittance Re(yis) — 800 umhos

(Vbs =15 Vdc, Vgg =0, f = 100 MHz)

Output Conductance Re(yos) — 200 oS
(Vps =15 Vdc, Vggs =0, f = 100 MHz)

Input Capacitance Ciss — - =
(Vps =15Vdc, Vs =0, f = 1.0 MHz)

Reverse Transfer Capacitance Crss — 3.0 pF
(Vps = 15 Vdc, VGgg =0, f = 1.0 MHz)

1. Pulse Test; Pulse Width < 630 ms, Duty Cycle < 10%.
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Figure 1. Effects of Drain Current
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Adjust Vgg for NOTE: The noise source is a hot—cold body
Ip =50 mA (AIL type 70 or equivalent) with a
VGs < 0 Volts test receiver (AIL type 136 or equivalent).
17 turns, (approx. — depends upon circuit layout) AWG #28 L1
enameled copper wire, close wound on 9/32" ceramic coil
form. Tuning provided by a powdered iron slug.
4-1/2 turns, AWG #18 enameled copper wire, 5/16" long, L2
3/8" I.D. (AIR CORE).
3-1/2 turns, AWG #18 enameled copper wire, 1/4" long, L3

3/8" I.D. (AIR CORE).

Reference VALUE

Designation 100 MHz 400 MHz
Ct 7.0 pF 1.8 pF
c2 1000 pF 17 pF
c3 3.0 pF 1.0 pF
c4 1—12pF | 0.8-8.0 pF
c5 1—12pF | 0.8-8.0 pF
C6 0.0015pF | 0.001 pF
c7 0.0015pF [ 0.001 pF
L1 3.0 pH* 0.2 uH™
L2 0.15uH* | 0.03 uH**
L3 0.14 uH* | 0.022 pH**

6 turns, (approx. — depends upon circuit layout) AWG #24
enameled copper wire, close wound on 7/32" ceramic coil

form. Tuning provided by an aluminum slug.
1 turn, AWG #16 enameled copper wire, 3/8" 1.D.

(AIR CORE).

1/2 turn, AWG #16 enameled copper wire, 1/4" |.D.

(AIR CORE).

Figure 2. 100 MHz and 400 MHz Neutralized Test Circuit
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Figure 3. Effects of Drain—Source Voltage Figure 4. Effects of Drain Current

INTERMODULATION CHARACTERISTICS
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Figure 5. Third Order Intermodulation Distortion
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COMMON SOURCE CHARACTERISTICS
ADMITTANCE PARAMETERS
(VDs = 15 Vdc, Tchannel = 25°C)
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COMMON SOURCE CHARACTERISTICS
S-PARAMETERS
(Vps = 15 Vdc, Tchannel = 25°C, Data Points in MHz)
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Figure 10. Sq1g Figure 11. S12¢

30° 20° 10° 0° 350°  340° 330° 30° 20° 10° 0° 350°  340° 330°
s R S H XX
40° WW‘\‘ :."':':’5'5%‘32’5“2‘% 320° 40° W&:‘:‘:‘}:“‘““ ....'.'.'. Ip=025 IDSS :“ 320°
e e eigeten st usiyus! AR AR %% le N eign sl esyus!
St sSessseiesies uiius! AR S S SSS K SASSIEI 400 FARITZR
S S K S SIS R S teR e e e te e gutiyi L e O OO O
SIS S ARG GRS SIS S XS ST LR
K0S SXSEA SIS R AR St sistissties . 500 22285088085%
st stsissastes LR R R BRLER S S 300 TG R BLBRERLLES
GRS SR SIS T R R RRGRELRKL 0SS S S N /R LLRLRERRKL
SIS LRI IR SIS REINE 600 250750322088
O SIS s DL AR SR SK S 400 7922 20020000 29%
RS RS R S T | Ry Ny 0, o0y 200 20092030 % SO SNt st et ustyantgutt yqut R 020020200 %%
RIS SIS LR RERAILR KK 5SS SN LN 700 12360KRKK
R RS SRS S ST T Yy oy, 20020, RS SS S AS T S S T K 500 %% 0002000202950 %
RSSO LAY % LERLALRKL e N e e ar e ens i ustigus v % N0 2050500 %
R e e N et st s nat 200904 < KR R SR SRR S (1 00 02020 0.0%
RSSO BT 0%% R ST n RS 800 LRRLKLK:
50° BRI N T eell 50 310° 50 R R TN 1 25 K685 310°
2R RS 2055 R R RSN 1f Uroto 9 00
ettt R ST L iy 10008, 90, 005 4,%%
R R RS e T KRR R R RS RTR 1115 700 A AEZSEGREIKI K
R R RS R RS R axg i ooy 205952,%%%
R R R N e T R R R R S T ary, U0 GEIBEEHKN
R ST oot vt boy 140 W) 02,05255%
R R R R R g TN AR R R XSS I T T 3 0 L] SRR
e O oty A st U higgy 00y, ORI KK
S sty sttt i 900 LRSENEEESS
R A R R L I s SR E IS
I ettt R Wi S KIIEKS
R R R T SRR R R e Y iagyyl iy, 100 % RSN
R R R A K SIS SIS
60° R e 300° 60° R iy i A ESIEISSSIIISS 300°
R SRR R SIS SISIIISS
Ry R A SIS SIS
T s Ui 0,202 S
N R R R e s
70° RN 290° 70° RS, 290°
A X RN R R RN
SS SRR SRRy
SPERRRR RN
SSSSS R
SSSST N SSSSSSSSSS: Rk
o S~ R 280° 80° N R o
80 8004 2 SSSS N 280
90° i@E 270° 90° 270°
= S yc=ccccu!
ﬂ- eSS 5
=== = %
° === %’f'o o o o
100 Co B K, 260 100 260
NG N
A NS NN
Coo SO WS
R L
o T P i o o IR o
110 = % 250 10 R 250
s R
LD, 4 N\ Z 5
S, o g N IR
2 R 557 TR
120° '.;;o:; e "2!1'7,’,’{25,’,’;{71%;’;’:,’:":’.”" \\\“‘\\\ 240° 120° A% “‘“\\\ R *‘\ 240°
) isonpyicop LTI N % R 3
%7 1 i N X Fs TR X
50 st it X 22 R R
AT 1 R 5. X 55 I R
s sty ton g i K S, S RRRRIRRRLY:
130° BSESSSEKS A R 030° 130° RS R 230°
0902020500620 20200 00 00 U0y e Sre iy y 0 OO RSRERERLRK 90000592020 2206 06200 V0 L0 20 LSRR SR SRR ERRERIRERR
SO0 200 0 0 0 0 0 20 0 e o anl AT CSRIRSRER 00020 00 00 o a0t RIS SRS RSRIRIRRR
KR RS O Lo ot tatiy, SRS SSSISRRRIKKY
ALK < KSR RTRL A OSSR RIS
S R T L TRL OO RORSCSSERIEXIEKL
o, SRS AR AL R, B SSIRSE KRS
%% GO Setoctorteres aceenies SIS
o TS SRSXEERIKX
oot S0 aadotoecions S EROERAKS
LR 180 Ny Se S e Te et
% OO oty OIS OESOT SO SRSRSKES
S R R LB A I ESESES
140° Sy 220° 140° KRR i SRR 220°
SIS R TIT LIS SIS
e st et RRERLIT esSesiesiseaselerssie
150° 160° 170° 180°  190° 200° 210° 150° 160° 170° 180° 190° 200° 210°

Figure 12. So21g Figure 13. Sg2g

Motorola Small-Signal Transistors, FETs and Diodes Device Data 5



MPF102

COMMON GATE CHARACTERISTICS
ADMITTANCE PARAMETERS
(VDG = 15 Vdc, Tchannel = 25°C)

20 /J/ fé; _ 0.5
S £ S 03
g8 10 4 S brg @ IS 4
(5N .
EET0 %ig @ Ipss - S g 4
EJ) <u.§ 50 = % 0.1 / //
Z= / sE - /
= 30 drg @ 0.25 Ipss V4 2 007 —
St A 33 005
[&] = B
22 o =@ 7 7 0251
3= / = w003 25pss
= = 1.0 w e
52 7 2w 002
T2 07— — » & E S
& 2 05— big @Ipss 20 o0 2% 0 .4y
& 03 //, ig @ 0.201pss v = ai gig @ IDss, 0.25 Ipss
ool LAA I | > Z =
10 20 30 50 70 100 200 300 500 700 1000 10 20 30 50 70 100 200 300 500 700 1000
f, FREQUENCY (MHz) f, FREQUENCY (MHz)
Figure 14. Input Admittance (yjg) Figure 15. Reverse Transfer Admittance (yrg)
g 10 — D e S e s e
EZ 170 %ig @ Ipss g 8 07— bog@Ipss, 0.25Ipss I,
- T T P
5 E 5.0 — ~ £ E 0.5
= i E ~
= § 3.0 9ig @ 0.25Ipss /‘ a8 0.3 S
8z 20 Z 02
é’ B 7 < '<Z_( E e
50 / =3 /
QLA 10 @ 0.1 -
23 - 7/ =T Z Z7
Z o 07 s 52 007 =%
= g 0.5 T 7 % @ 0.05 gog@lDSL/ —
£ 5 03 big @ IDss A” S 3 003 A
=2 A 2 o “
S 202 4 brg @ 0.25 Ipss > £ 0.02 /,/
& A | | | | 9og @025 Ipss T L7
S 01 Z 0.01 IR R
10 20 30 50 70 100 200 300 500 700 1000 10 20 30 50 70 100 200 300 500 700 1000
f, FREQUENCY (MHz) f, FREQUENCY (MHz)
Figure 16. Forward Transfer Admittance (yfg) Figure 17. Output Admittance (yog)

6 Motorola Small-Signal Transistors, FETs and Diodes Device Data



MPF102

COMMON GATE CHARACTERISTICS
S-PARAMETERS
(VDs = 15 Vdc, Tchannel = 25°C, Data Points in MHz)
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PACKAGE DIMENSIONS

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

—»I A ‘B Y14.5M, 1982.
) 2. CONTROLLING DIMENSION: INCH.
l 1[ A 3. CONTOUR OF PACKAGE BEYOND DIMENSION R

R '
e

PLANE —

IS UNCONTROLLED.

4. DIMENSION F APPLIES BETWEEN P AND L.
DIMENSION D AND J APPLY BETWEEN L AND K
MINIMUM. LEAD DIMENSION IS UNCONTROLLED
IN P AND BEYOND DIMENSION K MINIMUM.

K INCHES MILLIMETERS
M| MIN MAX MIN | MAX

DI
Al A | 0175 | 0005 | 445 | 520
B | 0170 | 0210 | 432 | 53
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e il el =
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! P — lod00 [ — [ 254
R ot | — | 23] —
N‘_T Vo3| — | sas | —
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(TO-226AA) 2 Souhce
ISSUE AD '
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arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.
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